suMMarY: the feeding guild composition of a macrobenthic community from southern Portugal was studied along a depth gradient (1.3 to 32 m). this gradient comprised shallow areas with severe physical stress and deeper areas with no significant hydrodynamic impact at the seafloor. the main goal was to determine the influence of the spatial and temporal differences of the hydrodynamic impact at the seafloor on the feeding guild composition of the macrobenthic community. the feeding guild composition changed gradually with depth, which reflects the differences in the hydrodynamics impact at the seafloor. herbivores and sand-lickers dominated at the shallowest depths with fine sands, which correlated with higher levels of primary production. scavengers were also distributed in the shallow areas, which was associated with the lower predation impact. suspension feeders, in accordance with their physiological requirements, were distributed in coarser sands subjected to a physical impact. Carnivores, surface deposit feeders and sub-surface deposit feeders were distributed mainly below 8 m depth, where there was no significant impact from the wave climate. Carnivores were associated with coarser sands and were mainly small polychaetes and nemerteans. sub-surface and surface deposit feeders were more abundant in the deepest areas of the depth gradient with fine sands and mud deposits with higher organic content. however, surface deposit feeders also occurred at shallower depths. some seasonal differences related to disturbance impacts were found in the numerical dominance of the feeding guilds.
introDuCtion in marine soft sediments, the hydrodynamics can be considered as a source of natural disturbance that structures species' distributions (rosenberg, 1995; levin and Dibacco, 1995; roth and Wilson, 1998; hewitt et al., 2003) . sediment characteristics are, to a large extent, the direct result of near-bed flow conditions, which influence grain size, sedimentary organic matter content, pore-water chemistry, microbial content, larval supply (snelgrove and butman, 1994) and food availability (Morin et al., 1985; incera et al., 2003) . these variables can directly or indirectly influence the benthic community's distribution (snelgrove and butman, 1994) and functioning. Food availability in the seafloor sediments can change according to the hydrodynamics and morphodynamics (levin and Dibacco, 1995; roth and Wilson, 1998; arruda et al., 2003; hewitt et al., 2003; Wieking and Kröncke, 2005) and due to man-induced disturbances (sardá et al., 2000; Chícharo et al., 2002a, b) . Differences can be found in the feeding guild composition in relation to the food quality, quantity and the environmental regime (Morin et al., 1985) . a previous study on the macrobenthic community was performed in southern Portugal (Dolbeth et al., 2007) , along a depth continuum (1.3 m to 32 m depth), which comprised areas subjected to a hydrodynamic impact on the seafloor and areas below the depth of closure, i.e. with limited sediment transport due to wave action (nicholls et al., 1998) . both physical and biological environments were studied spatially and over time. spatial differences in the benthic community's composition were detected in relation to the differences in the hydrodynamics and morphodynamics (Dolbeth et al., 2007) . Community patterns also changed due to the occurrence of storms, which had a larger impact than the low seasonality (Dolbeth et al., 2007) . one of the remaining questions is how the differences in the physical environment affect the functioning of the benthic subtidal community. the present study aims to: 1) characterise the feeding guild composition of a benthic community along a depth gradient (1 to 32 m depth); 2) determine the relationships between the feeding guild composition and environmental parameters; and 3) determine how the spatial and temporal differences of the hydrodynamic impact at the sea bottom changed the feeding guild composition. general considerations on the structure of the macrobenthic community are also presented.
Material anD MethoDs

Study site
the study was conducted at ancão Peninsula (37º00'n, 8º00'W), the western limit of the ria Formosa (algarve, Portugal) (Dolbeth et al., 2006 (Dolbeth et al., , 2007 . tides are semi-diurnal with a mean tidal range of about 2.5 m and a maximum of about 3.5 m. the study area is directly exposed to wave energy, as the dominant direction is W-sW. the wave energy can be considered moderate with an average annual significant wave height (hs) of 0.92 m (Costa et al., 2001) . storm conditions (hs>3 m) do not exceed 2% of the wave records; waves >5 m represented about 0.2% of the records (Costa et al., 2001) . the beach can be classified as low tide terrace + rip and considered as intermediate to reflective (Ferreira et al., 1997) .
surveys were conducted between 2001 and 2002 and were strongly limited by the wave climate; therefore, only 7 samplings were possible: June 01 (late spring), september 01 (late summer), February 02 (winter), May 02, June 02 (late spring), July 02 (summer) and october 02 (autumn). During this period, 4 storms occurred with a maximum significant height of almost 5 m in the period of mid-september 01 to mid-February 02, and were therefore classified as near extreme storms according to the regional wave regime (Dolbeth et al., 2007) . three other storms (maximum significant wave height = 4 m) occurred in the period from mid-February 02 to mid-May 02, and a single storm with smaller wave energy (maximum significant wave height = 3.3 m) and duration (3 hours maximum) occurred from midJuly 02 to the end october 02. the depth of closure, below which limited sediment transport due to wave action is expected (nicholls et al., 1998) , varied from a maximum value of 6.6 m to 10 m depth from mid-september 01 to mid-May 02, to the minimum values of 2 m to 3 m depth in July 01 until mid-september 01, and mid-May 02 until the end of october 02 (Dolbeth et al., 2007) . Detailed information on the wave climate and morphological parameters is available in Dolbeth et al. (2007) .
Sampling procedures
samples were taken along a depth gradient towards the eastern end of the ancão Peninsula. 14 stations in this area were sampled along a transect perpendicular to the coastline (from 37º00'n, 8º00'W to 36º58'n, 8º02'W): at 100, 200, 300, 400, 500, 600, 800, 1000, 1400, 1800, 2400, 3000, 4000, 5000 m from the coastline. these stations comprise a depth gradient ranging from 1.6 ± 0.3 m to 31.8 ± 0.2 m depth (tidal corrected depth). in June 01, no samples were taken at the 5000 m station and in February 02 sampling was carried out at 4500 m due to logistic constraints. biological material was collected using a Ponar grab (248 cm 2 ), which was dropped from a research vessel (7 m length). each grab had an estimated minimum depth of penetration of 10 cm. in general, four grabs of the sediment and biological material were taken at each sampling station (samples washed in 500 μm mesh bag). in June 01, February 02 and June 02, one extra grab was collected for sediment analysis (at each of the sampling points). 383 samples of macrobenthic fauna and 40 sediment samples were taken. in the laboratory, biological material was sorted, identified to the lowest possible taxon and counted. the sediment samples were analysed to determine grain size. the sediment was first combusted (8 h, at 450ºC), and the grained material sieved thorough successively smaller sieves (0.063 mm, 0.090 mm, 0.125 mm, and so on until >2 mm), then classified according to shepard (1954) . it was assumed that sediment characteristics would present major changes within each 6 month period, and that major changes would occur from the periods moving from higher to calmer wave climate impact and vice versa (from June 01 to February 02 and from February 02 to June 02).
the water present in the samples from the Ponar grab, with the biological material (from the sea bottom), was collected at each of the sampling stations and for each sampling date. temperature, salinity, dissolved oxygen and ph of this water were measured in situ and in the laboratory, the water was analysed for dissolved nutrients and chlorophyll a. ammonia (nh 3 -n) and phosphate (Po 4 -P) concentration were determined following the methods described in limnologisk Metodik (1992) and nitrate (no 3 -n), and nitrite (no 2 -n) according to the methods in strickland and Parsons (1972) . the chlorophyll a (Chl a) determinations were performed by filtering 1.5l of water through Whatman gF/C glass-fibre filters, followed by acetone extraction and colorimetric reading according to Parsons et al. (1985) .
Macrobenthic feeding guild assignments
each taxon was assigned to a feeding guild according to its food type. the feeding guilds used in this study were carnivores (C), herbivores (h) and detritivores; this last group was divided into sandlickers (sl), scavengers (s), subsurface-deposit feeders (ssDF), surface-deposit feeders (sDF) and suspension feeders (sF), according to the following literature: Fauchald and Jumars, 1979; gaston, 1987; sprung, 1994; oug et al., 1998; Mancinelli et al., 1998; Kröncke, 2003, 2005 , Marlin species database -http://www.marlin.ac.uk/sah/species_information.php. some species could not be confidently classified using the available schemes and these were grouped as unknown (u).
Statistical analysis
the composition and structure of the macrobenthic community's feeding guild were investigated using multivariate techniques. For comparison purposes, a first analysis was made of both the species and the feeding guild composition along the depth gradient. the similarity between the species densities and the feeding guild densities for each sampling station (each depth of the gradient) and all sampling dates was tested with the anosiM procedure. Pairwise tests were analysed to determine the presence or absence of different faunal and feeding guild groups along the gradient (i.e. to test whether different stations had similar fauna and feeding guilds). similarity relationships between the species and the feeding guild densities (7 sampling dates, 13 sampling stations) were determined with the bray-Curtis coefficient. the species densities data was squareroot-transformed; the feeding guild group data was not transformed. a non-metric multidimensional scaling (MDs) analysis was also performed. the feeding guilds that most contributed to the similarity between sampling stations/depths were identified with the similarity Percentages (siMPer) analysis. this analysis was only performed with the feeding guilds. the siMPer analysis for the species composition is reported in Dolbeth et al. (2007) . these analyses were performed with the PriMer v 6.0 software. a redundancy analysis (rDa) was performed to evaluate the relationships between different feeding guild densities and the environmental variables. all environmental variables were used in a first analysis and their significance was tested with the forward selection procedure. a second rDa was performed with only the significant environmental variables. the rDa was chosen because the linear response of the feeding guild densities data was detected with the Detrended Correspondence analysis (DCa). these analyses were performed with the CanoCo v 4.5 software.
results
Seawater and sediment analysis
stable values of salinity and ph were observed throughout the depth gradient and seasons, whereas temperature showed seasonal variations in accordance with temperate systems (table 1) . the highest variations in nutrient concentrations along the depth gradient and during the different seasons were found for ammonia (nh 3 -n) and phosphate (Po 4 -P) (Fig. 1) . Po 4 -P concentration increased with decreasing depth. the values observed in the winter ranged between 10 and 20 μgl -1 , and in spring/summer 01 and autumn 02 between 20 and 50 μgl -1 (Fig. 1) . no clear pattern was observed for nh 3 -n along the depth gradient; however, the range of values for spring/summer 02 and autumn 02 at the shallowest depths was between 40 and 70 μgl -1 and lower than 40 μgl -1 in the following depths (Fig. 1) . the mean values per season obtained for chlorophyll a were 2 μgl -1 for winter, 5 μgl -1 for spring/summer 01, and 9 μgl -1 for both spring/summer 02 and autumn 02 (Fig. 1 ). For these last seasons, chlorophyll a concentrations at shallower depths were higher than in deeper areas, from 22 m depth (Fig. 1) .
sediment texture showed clear zonation with depth. Fine to very fine sands were observed until 4 m depth in June 01 and February 02, and extended down to 7 m in June 02 (Fig. 2) . in the deeper areas (>4 m in June 01 and February 02 and >10 m in June 02) coarser sands dominated down to at least 20 m (Fig. 2 ). relict and biogenic sediments composed of empty shells mixed with coarse sands and gravel appeared below 25 m depth. Fine sands were also detected in positions near rocky outcrops (rocky outcrops located at 25.6 m depth, not shown in Fig. 2 ) together with the biogenic sediments (sampling station 5000, June 02) (Fig. 2) . 
Macrobenthic community
Taxonomic considerations
345 taxa were identified during the study period. species were assigned to the main taxa: annelida, Crustacea, Mollusca, echinodermata and a group (others) comprised of Phascolion strombus (sipuncula), Branchiostoma lanceolatum (Chordata) and nemertea (for which species were not identified) (Fig. 3) . nematoda, Platyhelmintha, Copepoda (meiofauna components), Cnidaria, Porifera and bryozoa (colonial species for which density was difficult to assess) were also found in the samples, but were not used in the subsequent analysis.
annelida had the highest density values when compared to the other taxa (Fig. 3) . the highest density of annelida was observed between 8 m and 26 m depth (Fig. 3) . Pisione remota, Goniada galaica and Caulleriella bioculata were the most abundant species (table 2). the highest densities of Crustacea were found mainly at the shallowest depths (Fig. 3) , where Diogenes pugilator, Bathyporeia spp. and Siphonoecetes sp. attained high densities (table 2) . the amphipod Cheirocratus sp. also attained high densities, especially from 8 to 26 m depth (table 2) . at intermediate depths, below 26 m, Crustacea also attained high densities, especially in autumn 02 (>900 ind m -2 , Fig. 3 ). Mollusca showed the highest density values between 4 m and 8 m depth (Fig. 3) , and Tellina spp., Spisula solida and Donax spp. were the main species (table  2) . Corbulla gibba was abundant only at 32 m. the group 'others' was abundant mainly between 8 m and 26 m (Fig. 3) , and Phascolion strombus, nemertea and Branchiostoma lanceolatum were the most abundant species (table 2) . echinodermata had the lowest density values (Fig. 3) . along the depth gradient, this group was most abundant between 4 and 8 m and at 26 m depth (Fig. 3) , and Ophiocentrus branchiatus was the numerically dominant species.
the mean density values of the entire community for the whole gradient were 4363 ind m -2 for spring/ summer 01, 1588 ind m -2 for winter, 1932 ind m -2 for spring/summer 02 and 3974 ind m -2 for autumn.
Feeding guild compositions
Carnivores (C) were numerically the most abundant feeding guild in spring and winter (Fig. 4) . in these seasons, suspension feeders (sF) and surface- deposit feeders (sDF) were the second most abundant feeding guilds. For late summer 01, the density of C, sF and sDF within the total community density was similar (25%, 23% and 25% respectively), while in early summer 02, the sF and sDF had higher densities than C (Fig. 4) . For autumn 02, the density of C and sF was similar (33% and 34% respectively). along the depth gradient, C were more abundant from 7 m to 21 m depth (Fig. 4) , which covered the depth distribution of the most abundant annelids and nemerteans (table 2). sF density was higher between 4 m and 10 m depth, which corresponded to several bivalves (table 2) . Further offshore, sF were also abundant, especially in autumn 02 (Fig. 4) , mainly due to B. lanceolatum density (table 2). sDF occurred throughout the whole depth gradient, with no clear depth related dominance pattern (Fig. 4) . in the summer, higher densities were obtained at the shallowest depths (Fig. 4) due to Siphonoecetes sp. (table 2) . ssDF achieved higher densities in deeper areas, mainly from 8 m deep seawards (Fig. 4) , generally due to Saccocirrus papillocercus, Caecum sp. and P. strombus (table 2). h, s and sl were the least abundant in the community and mainly occurred at shallower depths (Fig. 4) due to D. pugilator, which can behave as either a h or s, and Siphonoecetes sp., which can behave as a h or sDF, and to the sl Bathyporeia spp. (table 2) . in the early summer, high densities of h were detected at 2 m depth (Fig.  4) due to the high density of Siphonoecetes sp. (5927 ind m -2 ) (table 2).
Spatial differences
the anosiM for both the species and feeding guild densities showed significant differences for the samples along the depth gradient (1 m to 32 m depth). however, differences were clearer with the species composition (r=0.603, p=0.001), because for the feeding guild composition the associated r value was lower (r=0.147, p=0.001). after detecting significant differences with anosiM, pairwise tests were used to determine whether there were groups of similar samples along the depth gradient. Different samples clustered for the species composition (pairwise tests), which allowed three main faunal groups along the depth gradient to be determined: 1) a group at the shallowest depths, 1.3 m to 7.2 m depth -stations 100 m to 500 m offshore (2 sub-groups were also formed from 1.3 m to 3.4 m and 4.4 m to 7.1 m); 2) a group from 8.2 m to 25.8 m depth, which corresponded to the sampling stations from 600 m to 4000 m offshore; and 3) a group at 32 m depth, at the sampling station 5000 m offshore. With the feeding guild densities, there was no clear evidence of group formation along the depth gradient. samples at the shallowest areas clustered, as the pairwise tests showed that samples 100, 200 and 300 were not significantly different from each other, but they were significantly different from the remaining samples. the faunal groups detected from the pairwise tests were represented on the MDs plots and the differences regarding the formation of different groups with depth were clarified (Fig. 5) . the formation of different faunal groups was clear for the species composition (Fig. 5a ), but not clear for the feeding guilds (Fig. 5b) , as the dominance of a certain feeding guild gradually changed with depth. the feeding Feeding guilds: C, carnivores; h, herbivores; s, scavengers; sDF, surface-deposit feeders; sF, suspension feeders; sl, sand-lickers; ssDF, subsurface-deposit feeders;; u, unknown; Grain Size: Fs, fine sand; Ms, medium sand; Cs, coarse sand; VCs, very coarse sand; g, gravel.
guilds that contributed most to the similarity of each station were determined with the siMPer analysis (table 3). C, s, sDF and sl contributed with the highest percentage of similarity at the shallowest areas, and s and sl were discriminated only in these areas (table 3) . sF became more abundant below 4 m, especially between 6 and 8 m depth (table  3) , in agreement with the distribution of several sF bivalves (table 2). C contributed to the similarity at all stations, but the highest percentages were observed between 8 m and 21 m depth (table 3) , which agrees with the distribution of the most abundant carnivores, mainly polychaetes and nemerteans (table 2) . sDF also contributed to the similarity of almost all stations of the depth gradient, but were more discriminated at intermediate depths (14 m and 16 m depth) and at the deepest sampling station, at 32 m depth (table 3). ssDF were highly abundant at 8 m depth, but were discriminated more at deeper areas, 21 m and 26 m depth (table 3) . h were not discriminated at any depth/sampling station.
Relation between feeding guild densities and environmental parameters
the environmental parameters that most influence the distribution of the feeding guild densities in relation to the depth were analysed with rDa, for spring/ summer 01 and 02, winter 02 and autumn 02 (Fig.  6 ). all environmental variables (different percentages of grain sizes, oxygen, nitrate, nitrite, ammonia, phosphate, chlorophyll a, temperature) were used in a first analysis. a second rDa was run after collinear environmental variables were removed and the significant variables were selected with the forward selection procedure (Fig. 6) . total variance explained by the biotic data and environmental data was 85% for spring and summer 01, 61% for winter 02, 58% for spring and summer 02, and 86% for autumn 02. the results showed that C and ssDF occurred in similar areas, and were more correlated with the presence of medium to coarse sands and gravel, especially in spring/summer 01 and autumn 02, and not with fine sands (Fig. 6 ). sF were distributed in different areas to all the other feeding guilds, except in winter 02, when they were associated with ssDF (Fig. 6 ). sF were generally associated with shallow depths (7 m depth, table 3), with higher concentrations of chlorophyll a in spring/summer 01, higher concentrations of no 3 -n in spring and summer 02, and with temperature (lower temperatures in spring/ summer 01 and higher in autumn 02) (Fig. 6) .
sDF were associated more with areas with coarser sands, higher concentrations of Po 4 -P in spring/ summer 02, and higher oxygen concentrations in spring/summer 01 (Fig. 6) . sl, h and s occurred in similar areas and were mainly associated with the shallowest depths, with fine sands (spring/summer 01, autumn 02), a higher concentration of chlorophyll a in spring/summer 01, and higher concentrations of oxygen in spring/summer 01 and 02 (Fig. 6) 
DisCussion
Spatial differences in the feeding guild composition
Clear spatial differences in the macrobenthic community composition related to the hydrodynamics and morphodynamics were detected along the studied depth gradient (Dolbeth et al., 2007) . areas with different characteristic fauna were observed with a clear separation between the shallow depths, subjected to hydrodynamics acting on the seabottom (7.2 m depth shorewards), and the deeper areas, with no significant wave energy impact at the seabottom (from 8.4 m seawards) (Dolbeth et al., 2007) . the present study also showed spatial differences in the feeding guild composition of the macrobenthic community along the depth gradient, but no clear spatial groups of feeding guilds were formed as observed with the species composition. instead, there was a gradual change in the dominance of a feeding guild, which was also related to the higher or lower impact of the hydrodynamics on the seafloor. at the shallowest depths of the gradient (1-3 m depth), at the areas continuously subjected to high environmental stress (Dolbeth et al., 2007) , the dominant feeding guilds were mainly sand-lickers (sl), herbivores (h) and scavengers (s). these feeding guilds were made up of only a few species, mainly hermit crabs and amphipods. these suprabenthic crustaceans were also found in high abundances between the swash (not sampled in the study) and surf zones in other studies (san Vicente and sorbe, 1999; tirelli et al., 2000; Connor et al., 2004) and have been considered important for nutrient regeneration (san Vicente and sorbe, 1999) . however, the present results did not show a clear association between these feeding guilds and the nutrient concentrations, except for phosphates in spring/summer 02 and nitrites in autumn 02. the distribution of these feeding guilds in shallow, environmentally-stressed areas is related to the feeding strategies of h and sl which rely on primary production, and also on the lower predation impact, as seen for the scavenger Diogenes pugilator (tirelli et al., 2000) . Correlations were only found between h, sl and chlorophyll a (a proxy of phytoplankton production, Wieking and Kröncke, 2005) in the winter, but phytobenthos (not assessed in this study) is also an important resource in these shallow areas (urban-Malinga and Wiktor, 2003) . in fact, sl feeding strategies consist in cleaning food particles of the sand grains, mostly microphytobenthos Kröncke, 2003, 2005) with higher production at shallow areas (urban-Malinga and Wiktor, 2003) . h, sl and s were also associated with higher concentrations of dissolved oxygen. For most of the study period and depth gradient, the oxygen levels were within high quality standards under water framework directive objectives, which set 5.7 mg l -1 to 7 mg l -1 (respectively for the marine and freshwater limits) as the limits above which most biological requirements are satisfied (best et al., 2007) . therefore, oxygen should not be an impairing factor for any of the feeding guilds in the study. suspension feeder (sF) communities are generally associated to areas with strong hydrodynamics acting on the seafloor (rosenberg, 1995; Wildish and Kristmanson, 1997; gili and Coma, 1998; Muniz and Pires, 1999) . this is related to their dependence on higher oxygen concentrations and the need for small re-suspended particles for feeding purposes (rosenberg, 1995; gili and Coma, 1998; Muniz and Pires, 1999) . in agreement with this, sF were distributed further offshore (4-12 m depth), but still in areas subjected to a hydrodynamic impact on the seafloor, as the depth of closure varied between 2.3 m and 10 m depth (Dolbeth et al., 2007) . in addition, sF were associated with coarser sand areas and were correlated with higher concentrations of chlorophyll a, which indicates that phytoplankton production may be an important food resource. sF were mainly bivalves, such as Tellina spp. and the commercially harvested Spisula solida and Donax spp. (gaspar et al., 1999a, b; Chícharo et al., 2002a) . the depth distribution of these bivalves and this feeding guild agreed with other studies (gaspar et al., 1999a, b; Wieking and Kröncke, 2003; hoey et al., 2004) .
surface deposit feeders (sDF) are generally associated with areas with little hydrodynamic action on the seafloor, as currents limit their feeding and locomotion abilities (Wildish and Kristmanson, 1997) . in the present study, sDF were distributed with higher densities in deeper areas that correlated with coarser sands, but they also appeared in the shallower areas. sDF were also quite abundant in the deepest areas with silts to fine sands, which is similar to the findings of gaudêncio and Cabral (2007) . several species may change their feeding type in response to flow and food flux conditions (snelgrove and butman, 1994, gaudêncio and Cabral, 2007) , as seen for spionid worms, such as Prionospio spp. (gaston, 1987) , and for the amphipod Siphonoecetes sp. (sprung, 1994) . these species were distributed in the shallow areas and were classified as sDF-sF and sDF-h; however, it is possible that individuals have a single feeding behaviour according to the hydrodynamics.
Following the depth gradient, an abundant polychaete community was distributed in areas below the depth of closure and therefore with no significant wave climate impact on the seafloor (from 8 m depth offshore) (Dolbeth et al., 2007) . similar key species and groups were also observed in other coastal areas below 8 m depth (sardá et al., 1999; Desroy et al., 2002; Wieking and Kröncke, 2003; hoey et al., 2004) . Most of these polychaetes were carnivores and were distributed in coarser sands, which was also found by gaston (1987) . their presence, coexisting with other functional feeding guilds, is assumed to take an important and structuring role in the community Kröncke, 2003, 2005; levinton and Kelaher, 2004) . however, for the present study it is important to consider that results refer to the density dominance and most of the main carnivores found were small polychaetes, such as P. remota and G. galaica, and nemerteans. it has been argued that the distribution of these carnivore polychaetes in coarser sands is associated with a greater mobility of the interstitial organisms that the polychaetes feed on and to higher oxygen penetration (gaston, 1987) .
the depth of the sediment in which individual feeds on determines which feeding guild is found, as sDF prefer to feed directly on newly deposited organic matter, while sub-surface deposit feeders (ssDF) primarily feed on older organic matter (rosenberg, 1995; Muniz and Pires, 1999; byrén et al., 2002) . ssDF are often associated with areas with no significant hydrodynamics impact and high organic matter sediments (rosenberg, 1995; Muniz and Pires, 1999) . accordingly, this guild was more abundant in the deepest areas, below 18 m depth, where wave energy is never felt (Dolbeth et al., 2007) , in line with the results of Wieking and Kröncke (2003) for Dogger bank. in fact, relict and biogenic sediments where ssDF were abundant were only found at 26 m depth, which is evidence of the low hydrodynamics acting on the seafloor. although relict sediments are not in equilibrium with the low-energy conditions, they consist of particles supplied to the shelf before the present time and under different conditions (Pinet, 2003) . at 32 m depth, there were fine sands and silts. although, no information is available on the organic content of these sediments, mud deposits were observed at both 26 m and 32 m depth (personal observation) with a higher organic content, which favours ssDF occurrence (Mancinelli et al., 1998; gaudêncio and Cabral, 2007) . this analogy between decreasing wave exposure and higher accumulations of organic matter has been observed for the intertidal beach environment (incera et al., 2003) .
Seasonal differences
the numerical dominance of one feeding guild in the community changed seasonally. in general, in winter and spring C dominated, while in summer sF and sDF dominated the community. the numerically dominance of C contrasts with other studies for the coastal shelf (gaudêncio and Cabral, 2007; laudien et al., 2007) and other ecosystems, such as estuaries (sprung, 1994; Cardoso et al., 2004; levinton and Kelaher, 2004) , and littoral rocky shores (gili and Coma, 1998; boaventura et al., 1999) , where sDF and sF dominated. however, the present study also concluded that sDF and sF dominated in the summer. it has even been argued that the dominance of predation could be a result of arbitrary development that follows environmental or anthropogenic disturbance (roth and Wilson, 1998) . Most of the C dominance occurred in the periods of the year that followed the highest physical disturbances at the seafloor, i.e., winter (4 storms, depth of closure of 10 m) and after the winter periods, especially spring 02, when 3 storms occurred and the depth of closure was 6.6 m between February and June 02 (Dolbeth et al., 2007) . these results contrast with the results of levin and Dibacco (1995), who found ssDF to be the dominant initial colonisers (7-week) after disturbance events. C were more abundant at depths not subjected to wave climate impact (from 8 m depth seawards, Dolbeth et al., 2007) , which can explain, in part, their dominance following the largest disturbance events, as they were not subjected to severe physical stress as were, for example, sF. another aspect that might be important is the bivalve fishery that takes place on the south coast of Portugal, essentially between 7 and 10 m depth (Chícharo et al., 2002a (Chícharo et al., , b, 2003 gaspar et al., 1999a , b, 2002 , mainly in spring and summer, that catch clams with the minimum legal landing length (Dolbeth et al., 2006) . Previous studies showed that seafloor disturbance due to dredging led to an increase in the density of potential predators, especially scavengers, distributed around 7 to 10 m depth, as this depth provides more feeding alternatives, such as the injured macrofauna (Chícharo et al., 2002b (Chícharo et al., , 2003 .
ConClusions the feeding guild composition of the macrobenthic community seems to reflect the hydrodynamics impact on the seafloor. however, the changes in the feeding guild dominances were gradual, in opposition to the clear spatial differences observed for the species composition. h and sl dominated at the shallowest depths, which agree with their correlations with higher levels of primary production. s was also distributed in the shallow areas, which is associated with the lower predation impact on the main scavenger species. sF followed the gradient in areas with coarser sands and higher primary production, and also in areas subjected to a physical impact, in agreement with their need for small re-suspended particles for feeding purposes. C, sDF and ssDF were distributed mainly at depths below which no significant impact from wave climate occurred. C were associated with coarser sands and were mainly small polychaetes and nemerteans. ssDF were more abundant in areas with fine sands and mud deposits located at the deepest areas of the depth gradient and with higher organic content, in agreement with their feeding requirements. sDF could also occur at shallower depths, as they prefer newly deposited organic matter. C were numerically abundant in winter and spring, which, although not conclusively, was associated with environmental and anthropogenic impacts. 
